Estimation of relative skin sensitizing potency using the local lymph node assay: a comparison of formaldehyde with glutaraldehyde.
Chemicals vary considerably in their intrinsic ability to cause allergic contact dermatitis. Presently, there are no experimental methods available for the quantitative assessment of the relative sensitizing potency of chemical allergens. The objective of the investigations described here was to evaluate the use of the local lymph node assay for determining the relative skin sensitizing potential of chemicals. This has been addressed by comparing the sensitizing potency of formaldehyde with glutaraldehyde. Dose responses induced by formaldehyde and glutaraldehyde in the local lymph node assay, using either acetone or dimethylformamide (DMF) as the application vehicle, have been measured. Relative skin sensitizing potency was estimated as a function of the amount of chemical required to induce a threefold increase in lymph node cell proliferative activity, a mathematically derived EC3 value (estimated concentration required to induce a stimulation index of 3). In both vehicles, glutaraldehyde induced substantially more vigorous responses in the local lymph node assay (EC3 values of 0.006mol/L in acetone and 0.002mol/L in DMF) than did formaldehyde (EC3 values of 0.18mol/L in acetone and 0.11mol/L in DMF). These results demonstrate that glutaraldehyde has a considerably greater potential to induce skin sensitization than does formaldehyde; the data are consistent with what is known of the ability of these chemicals to cause allergic contact dermatitis in humans. Using formaldehyde and glutaraldehyde as examples, the results here illustrate the utility of EC3 values derived from local lymph node assay responses for the estimation of the relative potency of skin sensitizing chemicals.